





<(! >0#5(7/! <(!;-/7(0:! E7! C%($1! -66#$/.J:! K#'0! 0=>#$<0(! ?! +(77(! &'(/7%#$1! /%! >(07%$($7(! (7! 7#'7(I#%/! C%($!
<=6%+-7(1! 5(! >0#>#/(! <(! 70-+(0! '$(! >%/7(! >#$+7'=(! <A()*+,-.'/$ +A(/7.?.<%0(! +(/! %$7(0>(66-7%#$/! &'%! $#'/!
6-%//($7! /-$/! 6A=7%$+(66(! <A'$(! 0=>#$/(1! (7! >#'07-$7! /%! $#'/! $#'/! J! >($+B#$/! >6'/! 6#$G'(;($71! $#'/!
->(0+(H#$/! <(/! 6%($/1! <(/! +#00=6-7%#$/! &'%! I#$7! /($/! (7! $#'/! +#$<'%/($7! >-0! +B(;%$/! <=7#'0$=/! ?! <(/!
/#6'7%#$/:! LA(/7! -H(+! 0(/>#$/-C%6%7=1! %$7(66%G($+(! (7! 7=$-+%7=1! &'(! 6(/! =7'<%-$7/! /(! /#$7! (F(0+=/! ?! I-%0(!











$#'/! +(! &'A(/7! 6(! 9$>6'/! $#C6(! <(! 7#'/! 6(/! =<%I%+(/!:%/$ ;0$ <*;;-$=! 2-! 6(+7'0(! <(/! 0(H'(/! <A-0+B%7(+7'0(! X!($!
H#G'(!Y!$#'/!6-%//(!<'C%7-7%I!/'0!6-!>=0($$%7=!<(!+(!.0<>*1?@0*1-A$2(/!-770%C'7/!;-7=0%(6/!<(!6A(/>-+(!/(!/#$7!
















\#$7.%6/! -'! +B(H(7! <A'$(! -0+B%7(+7'0(! &'A%6/! <#$$($7! >#'0! /#'II0-$7(! +-0! +->7%H(! <(/! ($70(>0%/(/!
G=$=0-6(/!D!E7!-6#0/1!+A(/7!?!+#'>!<(!+10)3-$(67-;;-1!<(!C*+)-..$0167*2-6281-D!&'A%6/!>($/($7!6-!/-'H(0:!^%$/%1!
+(!$A(/7!>-/!;#%$/!&'(!6-!H%66(1!(7!(66(!'$%&'(;($71!&'%!<(H%($7!6A#C5(7!<(!6A-0+B%7(+7(:!_'(66(!%G$#0-$+(1!#'!












2-! >%/7(1! >#'0! /#07%0! <(! +(77(! +#$I'/%#$! 70%/7(;($7! =6(H=(! -'! $%H(-'! <(! 27(>1*-1! (/7! 6?1! 70-+=(! >-0! 6(/!
=7'<%-$7/!<(!6AEl^L:!b(6/!6(/!+-%66#'F!<'!K(7%7!K#'+(71!6('0/!&'(/7%#$/1!6('0/!>($/=(/1!6('0/!-$-6J/(/!70-+($7!
>-7%(;;($7! 6(! +B(;%$! &'%! 0(6%($7! +(/! =$%G;(/! /'0-C#$<-$7(/:! j0V+(! ?! ('F1! 5(! >#/(! 6ABJ>#7BU/(! &'(!
6AS140)*.,-1!-H(+!'$(!6(770(!;-5'/+'6(1!(/7!?!6A#>>#/=!<(!+(!&'(!6(/!G0-$<(/!-G($+(/!<A-0+B%7(+7'0(1!(7!<%7(/!
<A'0C-$%/;(1!>0#<'%/($7!<(>'%/!6-!<(0$%U0(!;#%7%=!<'!ee(!/%U+6(:!m6!(/7!'0G($7!<A#'H0%0!G0-$<!6(/!I($[70(/!(7!




;%G0-$7/1! 6-!<(/70'+7%#$!<'!>-70%;#%$(1! 6A(-'1! 6(/! %$=G-6%7=/!'0C-%$(/1! 6-!>'%//-$+(!<'!;-0+B=! I#$+%(01! 6-!
$=G6%G($+(!<(!6A-07!<(!CV7%01!6-!H%#6($+(!<(/!%;-G(/1!6(!0=70=+%//(;($7!<(/!H%66(/1!6(!X!7#'7.=+#$#;%&'(!Y1!(7!
6-!6%/7(!/(!>#'0/'%7:!L(/!7BU;(/1!%6/!6(/!/%7'($7!?!6A=+B(66(!6#+-6(1!>'%/!/#'>U/($7!6(/!($5('F1!(7!I#$7!<(/!-66(0.





E0$ U8-.2*>)$ 3-$ 1(+8;02*>)$ 8140*)-V$ ;0$ 3(G-)30)6-$ 082>,>4*;-$ -2$ ;-! "#$#%&''()('#$ -)<07*..0)2$ -2$
6>)@>1204;-$W$I-;(,>)2A$O$E-!#*$)!+&',-%+#.(-$30).$;FP8-.2$4-1)>*.$608.0)2$418*2$-2$066-..*4*;*2(A$O$E-.$
-%#"! ,*&%/"! 3-$ R10).?!>)20)0$ 3(G;0*.-)2$ -2$ .>)2$ -)6>810+(.A$ O$ 0$1"$2("! 3!4.)$'%"5"!6$
3(.78,0)*.(.$08$X8(4-6A$O$I0).$;FP8-.2$;08.0))>*./$3-.$('#*(7*%"("!/.*$8-("!(#!%'$+#%9("!".*!-(!7-$'!
/(! -$! )&8%-%#5$ 3F-)21-G1*.-A$ O$ S)-$ 2("#%&'! +&'#*&9(*"5(! /(! -$! +*&%""$'+($ 3-$
;F8140)*.02*>)$ W$ X8(4-6A$ O$ Y$ Z0;-)6-$ 8)$ U8012*-1$ >8<1*-1$ 0+1(04;-$ -.2?*;$ 6>)<>*2($ G01$ ;-$ )$*+45!
%))&8%-%(*A$ O$ Y$ C5;-$ ;-.$ :$*/%'"! ,$)%-%$.;<! /("! *5"(*9("! =! 8>#%*!=O$ Y$ C-1)-/$ 8)-$ ,&*?#@
$.#&*&.#(/$-%)%#(!/(!-$!9%--(!=$O$EF-08$G0103>[0;-$3-$Q>\T>$V$($.!"$+*5(!(#!"&.%--5(AO$"$E0)+1(>/$;-$
9$*5#*5+%""()('#! /(! -$! 9%--(!:$ )F-.2?*;$ U8F8)$ .T,4>;-$ 3-$ 3(67(0)6-$=$ O$ #>81U8>*$ -A$*#! 2('#*%,%(! -("!
"(+#(.*"!,*$2%-("$3-.$<*;;-.$=$O$Y$E*H+-/$8)$/5'%!/(!'$#.*(/$3-$,>4*;*2(/$-2$3F-08$ ;-$ ;>)+$38$ @;-8<-A$O$E-.$
704*20)2.$3-$]>)+?N>)+$.84*..-)2$;-.$%'52$-%#5"!"7$#%$-("!/.!8*$'/%'2!.*8$%'/$G>8120)2$
;-.$ ;*-8[$3-$ ;0$,>4*;*2($.>)2$ @0<>104;-.$W$ ;F-.G06-$G84;*6$-2$ ;0$G;8G012$.>)2$3(;0*..(./$G>81U8>*$=$O$Q>\T>$-.2$
@0*2-$ 3F8)$ .T.2H,-$ 3-$9%/("! .*8$%'"$ *)2-).-.A$ R-;0$ G-82?*;$ ^21-$ 8)$ ,>3H;-$ 0167*2-62810;$=$ O$ E0$)%;%#5!
"&+%$-(! (#! ,&'+#%&''(--(!/%)%'.(!=! B$8*%C!30).$ 3-.$ U8012*-1.$ -)$ 6>81.$ 3-$ 1()><02*>)/$ 6-G-)30)2/$ *;.$
(20*-)2$,*[2-.$ ;>1.$ 3-$ ;-81$ (3*@*602*>)$ *;$ T$ 0$ 8)$ 3-,*?.*H6;-$=$ O$D$-(.*! %))&8%-%E*(!/(! -A("7$+(!/(! -$!
)&*#/$;-.$7>1.$;*-8[$3F]>$R7*$!*)7$Z*;;-$,*.$-)$<-)2-A$O$E-.$+()(102*>).$.-$3*.20)6-)2$30).$;0$<*-$U8>2*3*-))-/$
-2$ ;-$/5'%!/.!9%(%--%""()('#$ .F*).20;;-A$O$F#*(!"#%2)$#%"5!3!*(G.5*$'#!/A$"%-(!('!H.%""(!6A$ O$
I$!#*$'"7$*('+(!/.!/%$-&2.(!=!H&.""(!V$<*;;-?,(3*)0/$G>12/$G0..($6>;>)*0;$-2$3T)0,*.,-$6>)2-,G>10*)$
-)$ U8^2-$ 3-$ 38104*;*2($ .>6*0;-A$ O$ E-$ @;-8<-$ J*,06$ 0;2>$ W$ E*,0/$ ;*-8$ 3-$ ,*$+#.*(! "&+%$-($ -2$ -)$ <>*-$ 3-$









2(/! 0=>#$/(/! /#$7! $%! 70-$+B=(/1! $%! C0'7-6(/1! (7! >#'0! 6-! >6'>-07! /A%$/+0%H($7! <-$/! '$(! 7(;>#0-6%7=! C%($!
/#'>(/=(:!2(/!H%66(/!(7! 6(/! 7(00%7#%0(/!/#$7! %$<%//#+%-C6(/:!`%($!>6'/!&'(! 6(!CV7%1! +(!/#$7! 6(/!>0-7%&'(/!<(/!
B-C%7-$7/! &'A%6! I-'7! &'(/7%#$$(0:! o70(! '0C-$%/7(1! +A(/7! -H-$7! 7#'7! 5+&.#(*! (#! ('#('/*(<! &8"(*9(*! (#!
$'$-1"(*! -(! 8*.%#! /("! $+#%9%#5"! 4.)$%'("!@! 6(/! +#;>#/-$7(/! /#+%-6(/! c6(/! +'67'0(/1! 6(/! I#0;-7%#$/1! 6(/!
G=$=0-7%#$/1! 6(/! /7-7'7/1! 6(/! =+B-$G(/! =+#$#;%&'(/1! 6(/! I6'F! /#+%-'F1! 6(/! 6%('F1! 6(/! %$/7%7'7%#$/1! 6(/!




>0(;%U0(! &'(/7%#$! &'(! /(! >#/(! '$! '0C-$%/7(! (/7!@! &'(66(! (/7! 6A=+B(66(! 6#+-6(! #>7%;-6(! <(! 0=I6(F%#$1! <(!
G(/7%#$1! <(! >0#5(7!D! K'%/1! &'(6/! /#$7! 6(/! $%H(-'F! %$/7%7'7%#$$(6/! <(/! -+7('0/! (7! <(/! <#;-%$(/! <(!
>(07%$($+(!DN!o70(!'0C-$%/7(!+A(/7!;-S70%/(0!'$!>0#+(//'/!<-$/!6(!7(;>/!6%-$7!6A-$-6J/(!-'!>0#5(71!#C6%G(-$7!
6(!70-H-%6!($!=&'%>(!%$7(0<%/+%>6%$-%0(!(7!6A-+7%#$!<(!6A%$7(66%G($+(!+#66(+7%H(:!2(!.0<>*1?@0*1-$<(!6A'0C-$%/7($6(!
I0#77(! ?! 6-! &'#7%<%($$(7=! <(! 6-! H%(! >#6%7%&'(! (7! /#+%-6(1! ?! 6A-$-6J/(! <(/! <#$$=(/! -'7-$7! <=;#G0->B%&'(/!
&'A=+#$#;%&'(/1! <(/! I6'F! <(! 70-$/>#07/! &'(! <(/! 7-'F! <(! >#66'7%#$1! <(/! &'-$7%7=/! <(! <=+B(7/! &'(! <(/!
<%/70%C'7%#$/!=$(0G=7%&'(/:!m6!<=H(6#>>(!'$(!-%/-$+(!?!6-!/J$7BU/(!<(/!-$-6J/(/!/+%($7%I%&'(/!(7!7(+B$%&'(/1!
?!6-!$=G#+%-7%#$1!?!6-!;=<%-7%#$1!(7!-'//%!?!/-%/%0!6(/!H-6('0/!/J;C#6%&'(/!<A'$(!/#+%=7=:!2-!&'(/7%#$!<=6%+-7(!
->>-0-S7!<-$/!/#$!.0<>*1?^21-1!(7! 7#'7!>-07%+'6%U0(;($7! 6#0/&'A%6! /(!0%/&'(!?!<(//%$(0! 6-!X!H%66(!Y:!2-!0UG6(1!
70#>!#'C6%=(1! <(!a%70'H(! (/7! %$+#$7#'0$-C6(!@! X!2-!>B%6#/#>B%(1! ($! =6(H-$7! 6pV;(!<(! 6p-0+B%7(+7(1! 6'%! M7(0-!
7#'7(!-00#G-$+(:!E66(!6(!0($<0-!70-%7-C6(1!(71!+(!&'%!(/7!>6'/!%;>#07-$7!($+#0(1!5'/7(1!I%<U6(!(7!<=/%$7=0(//=!@!
+-0! %6! $p(/7! >#%$7! <p#'H0-G(! &'%! >'%//(! H=0%7-C6(;($7! /(! I-%0(! /-$/! I%<=6%7=1! /-$/! %$7=G0%7=1! /-$/!
<=/%$7=0(//(;($7:!Yq! \%! 6(! .0<>*1?@0*1-$ $=+(//%7(! <(/! +#$$-%//-$+(/1! 6(! .0<>*1?^21-! (F%G(! <(/! >($/=(/:!
X!K($/(0!(/7!-'70(!+B#/(!&'(!+#$$-S70(:!Yh!!
2A-0+B%7(+7(!>0-7%&'(!(7!7B=#0%/(!6A012$3-$452*1:!2A'0C-$%/7(!7B=#0%/(!6(/!.6*-)6-.$3-$;0$<*;;-$-2$3-.$2-11*2>*1-.1!
(7! >0-7%&'(! 6A*)+()*-1*-$ 3-.$ .T.2H,-.$ 8140*).:! 2(! >0(;%(0! -! 6A-%/-$+(! <(! 6A-07%/7(! ?! 0(>0=/($7(0!











9: ^6(F-$<0-!L0#>71!E0$G1(.-1<02*>)$ -2$ ;0$,*.-$ -)$ <0;-81$ 38$ G0T.0+-$V$ ;-$ 60.$ 38$X8(4-6A$ c+-<0(!>0#I(//%#$$(6!@!T%0(+7%#$!<(!
6A-;=$-G(;($7!<'!7(00%7#%0(!(7!<(!6A'0C-$%/;(1!K0#H%$+(!<'!_'=C(+:d!
388v!s!\mE!
9: )(7#! E$G6(01$ S)-$ 4>f2-$ W$ >82*;.$ G>81$ +(1-1$ ;0$ ,>4*;*2($ ;*(-$ 08[$ -)21-G1*.-.$V$ >8/$ 6>,,-)2$ 1(38*1-$ ;0$ G012$ 3-.$ 210).G>12.$
*)3*<*38-;.$,>2>1*.(.$30).$;-$.-62-81$3-$;F"16?gh?R*-;/$P8-.2$;08.0))>*.A!
3: \%;#$! `#'%66(01! E0$ +-.2*>)$ 3-$ ;F8140)*.02*>)$ 08$ X8(4-6$V$ G1>G>.*2*>)$ 3F(;(,-)2.$ 3-$ 4>)*@*602*>)$ 3-.$ >1*-)202*>).$






































f: "-77B(J!^$#',1!g283-$3F8)-$ ;>60;*2($ *)38.21*-;;-$67*)>*.-$102210G(-$G01$ ;F8140)*.02*>)$3-$a70)+70*A! cK0#5(7!>0=H'!>#'0!I%$!
3893d$
4: "#;7-*!\%$-1!C0,/$8)$>0.*.$G0103*.*0U8-A$
N: "#$7(/(0%$!"%,-(6!(7!\-'7(0(6!`(070-$<1!g)21-$<*;;-$-2$;06$c$;-.$1*<-.$3-$;F0++;>,(102*>)$4*-))>*.-A$
q: )#;-$#!L-06#1!I-).*@*602*>)$3F8)$U8012*-1$3-$<*;;0.A$E-$60.$3-$b*84*0.6>/$KC-;;*)q>)-/$QrAM$
h: \(0%,#II!2=-1!g<G02>1*0/$8)-$<*;;-$3-$2>81*.,-/$S\10*)-A$
u: a%<-6!m0C-*!W#0G(1!E0$G1(.-)6-$3-$;F-08$30).$;0$<*;;-$u$;-$60.$3-$!031*3A$
v: ^6%+(!a#H(/$J1!J8G281-$8140*)-$-2$<*;;-$8)*<-1.*20*1-$u$8)-$4*4;*>27HU8-$8)*<-1.*20*1-$G>81$;0$Jlv]$"067-)A$
$
$
g#dE?gh"R$O,11$$
